In this paper we introduce the concept of q coherent pair of linear functionals. We prove that if ðu 0 ; u 1 Þ is a q coherent pair of linear functionals, then at least one of them has to be a q classical linear functional. Moreover, we present the classification of all q coherent pairs of positive definite linear functionals when u 0 or u 1 is either the little q Jacobi linear functional or the little q Laguerre/Wall linear functional. Finally, by using limit processes, we recover the classification of coherent pairs of linear functionals stated by Meijer. Ó
Introduction
The concepts of coherent pair and symmetric coherent pair have been introduced by Iserles et al. in [1] in the framework of the study of orthogonal polynomials associated with the Sobolev inner product
where l 0 and l 1 are non-atomic positive Borel measures on the real line such that Z R x k dl i ðxÞ < 1; k P 0; i ¼ 0; 1:
In fact, coherence means that a relation between the monic orthogonal polynomial sequence (MOPS) fP n g n and fT n g n , associated with the measures l 0 and l 1 , respectively, T n ðxÞ ¼ P 0 nþ1 ðxÞ n þ 1 À r n P 0 n ðxÞ n ; n P 1;
where fr n g n is a sequence of non-zero complex numbers, is satisfied. Hahn [2] seems to have been the first to realize that the characterizations of classical orthogonal polynomial sequences based on derivatives and differential equations are too much restrictive [3] . He used a more general operator, the socalled q-difference operator defined by [2, Eq. (2. 3)] ðD q f ÞðxÞ ¼ f ðqxÞ À f ðxÞ ðq À 1Þx ; x 6 ¼ 0; q 6 ¼ 1;
and ðD q f Þð0Þ :¼ f 0 ð0Þ by continuity, provided f 0 ð0Þ exists. Note that lim q"1 ðD q f ÞðxÞ ¼ f 0 ðxÞ if f is a differentiable function. The Askey tableau of hypergeometric orthogonal polynomials contains the classical orthogonal polynomials which can be written in terms of a hypergeometric function, starting at the top with Wilson and Racah polynomials and ending at the bottom with Hermite polynomials [4, 5] . Hahn [2] studied the q-analogue of this classification. So, there are q-analogues of all the families in the Askey tableau, often several q-analogues for one classical family. The most general sets of these q-analogues are the Askey Wilson polynomials [4] and the q-Racah polynomials [6] , which contain all other families as special or limit cases [7] . In [8, p. 115] Koornwinder presented a q-Hahn tableau: a q-analogue of that part of the Askey tableau which is dominated by Hahn polynomials. Basic hypergeometric functions and q-orthogonal polynomials for arbitrary (including complex) values of q are connected with quantum algebras and groups [9] .
The aim of this paper is to extend the recent study on coherent pairs of linear functionals [10] and D-coherent pairs of linear functionals [11, 12] to q-coherent pairs. More concretely, we characterize the sequences of orthogonal polynomials fP n g n and fT n g n such that T n ðxÞ ¼ ðD q P nþ1 ÞðxÞ ½n þ 1 À r n ðD q P n ÞðxÞ ½n ; n P 1;
where fr n g n is a sequence of non-zero complex numbers and ½n ¼ q n À 1 q À 1 ; n P 1; q 6 ¼ 1 (see [2, p. 5] ). Moreover, we determine all q-coherent pairs of linear functionals when dealing with little q-Jacobi and little q-Laguerre/Wall linear functionals. By using limit properties for linear functionals the classification given by Meijer in the continuous case [10] is reached. In this way, an interesting direction of research can be open. If ðdl 0 ; dl 1 Þ is a q-coherent pair of positive measures, then the study of q-Sobolev orthogonal polynomials seems to be very natural. A particular case of q-coherent pairs has been developed in [13] .
On the other hand, in the Doctoral Dissertation by Koekoek [14] and a subsequent paper [15] it was studied a Sobolev type inner product ðf ; gÞ S ¼ as a generalization of a q-analogue of the classical Laguerre polynomials. The outline of the paper is as follows. In Section 2, we give basic definitions and results which will be helpful in the following sections. In Section 3, we present the q-classical linear functionals. In Section 4, we introduce the concept of q-coherent pair of linear functionals, and we prove that if ðu 0 ; u 1 Þ is a qcoherent pair, then both u 0 and u 1 are q-semiclassical linear functionals. In Section 5, we prove that if ðu 0 ; u 1 Þ is a q-coherent pair of linear functionals, then at least one of them must be a q-classical linear functional. In Section 6, we give the classification of all q-coherent pairs of positive-definite linear functionals ðu 0 ; u 1 Þ when u 0 or u 1 is either the little q-Jacobi linear functional or the little q-Laguerre linear functional. Finally, in Section 7, by using limit relations we recover the classification of all coherent pairs of positive definite linear functionals.
Notations and basic results
Let P be the linear space of complex polynomials and let P 0 be its algebraic dual space. We denote by hu; f i the duality bracket for u 2 P 0 and f 2 P, and we denote by ðuÞ n ¼ hu; x n i, with n P 0, the canonical moments of u.
Definition 1.
A linear functional u : P ! C is said to be quasi-definite if all the principal submatrices of the infinite Hankel matrix H ¼ ½ðuÞ iþj 1 i;j 0 are nonsingular.
I. Area et al. / Appl. Math. Comput. 128 (2002) 191 216 193 It is known [16] that a linear functional u is quasi-definite if and only if there exists an MOPS fP n g n orthogonal with respect to u, i.e., 1. P n ðxÞ ¼ x n þ terms of lower degree for every n P 0, 2. hu; P n ðxÞP m ðxÞi ¼ C m d nm ðC n 6 ¼ 0Þ for every n; m P 0.
An MOPS fP n g n with respect to u satisfies a three-term recurrence relation P nþ1 ðxÞ ¼ ðx À b n ÞP n ðxÞ À c n P nÀ1 ðxÞ; n P 0; ð3Þ with c n 6 ¼ 0 for n P 0 and initial conditions P À1 ðxÞ ¼ 0 and P 0 ðxÞ ¼ 1.
Definition 2. Given a complex number c, the Dirac functional d c is defined by hd c ; pðxÞi :¼ pðcÞ for every p 2 P.
Definition 3. Given a functional u, we define, for each polynomial p, the linear functional pu as follows: hpu; rðxÞi :¼ hu; pðxÞrðxÞi for every r 2 P. For each complex number c the functional ðx À cÞ À1 u is given by hðx À cÞ À1 u; rðxÞi :¼ hu; ðrðxÞ À rðcÞÞ=ðx À cÞi for every r 2 P. In what follows we shall always assume that 0 < q < 1. The action of the D q operator on a monomial f ðxÞ ¼ x n gives us
Note that
where the numbers ½n defined as
are useful in the theory of representations of quantum groups and algebras. Let p and r be two polynomials. Then ðD q ðprÞÞðxÞ ¼ rðxÞðD q pÞðxÞ þ pðqxÞðD q rÞðxÞ: ð8Þ
It is clear that the q-difference operator D q defined in (5) converges to the derivative operator D ¼ d=dx when q " 1. Given a linear functional u, the linear functional Du is defined [17] as hDu; pi ¼ Àhu; Dpi for every p 2 P.
Definition 5. A sequence of linear functionals fu n g n converges to u 2 P 0 if and only if fhu n ; pig n converges to hu; pi for every p 2 P. Definition 6. For u 2 P 0 , we introduce the functional D q u such that hD q u; pðxÞi ¼ Àhu; ðD q pÞðxÞi for every p 2 P.
Note that from the above definition, D q u converges to Du when q " 1. We shall also need the following properties of the D q operator: Proposition 1. For u 2 P 0 and for p 2 P we have 
The corresponding MOPS associated with u is said to be a q-classical MOPS.
In [2, 8] we can find the families of q-classical polynomial sequences namely: Big q-Jacobi, little q-Jacobi, big q-Laguerre, q-Meixner, alternative q-Charlier, little q-Laguerre/Wall, Moak, Al-Salam-Carlitz I, Al-Salam-Carlitz II, Stieltjes-Wigert, discrete q-Hermite I and discrete q-Hermite II. In Table 1 the polynomials /ðxÞ and wðxÞ appearing in the distributional equation (10) are given for each q-classical family, presented according to their representation as basic hypergeometric series (equivalently, to their situation in the q-Hahn tableau) [8, p. 115] . Alternative q Charlier ax
Discrete q Hermite I 1
The q-classical orthogonal polynomials can be characterized in the following proposition (see [2, 19] ). Proposition 2. Let fP n g n be an MOPS associated with a linear functional u. The following statements are equivalent: 1. fP n g n is a q-classical MOPS. 2. fQ n g n defined by
is also an MOPS. Furthermore, if u satisfies D q ½/ðxÞu ¼ wðxÞu, then fQ n g n is orthogonal with respect to the functional u u ¼ /ðxÞu.
Next we introduce the concept of q-semiclassical linear functional, as suggested in [20, p. 128] , and some properties for these functionals (see [19] ).
Definition 8.
A linear functional u is said to be q-semiclassical if u is quasidefinite and there exist two polynomials / and w such that
where degð/Þ ¼ t P 0 and degðwÞ ¼ p P 1. An MOPS with respect to a qsemiclassical functional u is called a q-semiclassical MOPS.
It is possible to associate with (12) a non-negative integer s as follows: s ¼ maxfdegðwÞ À 1; degð/Þ À 2g but a q-semiclassical functional u satisfies an infinite number of equations as (12) . It is enough to multiply both sides of Eq. From Eq. (12) we have
Hence we can associate with a q-semiclassical functional u a set of non-negative integer numbers hðuÞ.
Definition 9. Let u be a q-semiclassical functional. The minimum of the set hðuÞ is called the class of u. When s is the class of u then the sequence fP n g n orthogonal with respect to u is said to be of class s.
q-Coherent pairs
Let us introduce the concept of q-coherent pair of linear functionals, as a qanalogue of coherent pair of linear functionals, i.e., when q ! 1 we recover the concept of coherent pair of linear functionals used in [10, 21, 22] . Definition 10. Let u 0 and u 1 be two quasi-definite linear functionals, whose MOPS are fP n g n and fT n g n , respectively. We define ðu 0 ; u 1 Þ as a q-coherent pair of linear functionals if
where fr n g n is a sequence of non-zero complex numbers and the numbers ½n are defined in (7).
Example. Let us consider the little q-Laguerre/Wall linear functional u ðaÞ (see [23] )
where the q-shifted factorials are given by
(see [18] ). The MOPS associated with this linear functional is the MOPS of little q-Laguerre/Wall polynomials fp n ðx; a j qÞg n . They are particular little qJacobi polynomials and q-analogues of Laguerre polynomials (see [8, p. 117] ). They are related with monic orthogonal Wall polynomials fW n ðx; b; qÞg n (see [16, p. 198] and [18, p. 196] ) by means of p n ðx; a j qÞ ¼ W n ðqx; aq; qÞ q n ; n P 0:
Since little q-Laguerre/Wall polynomials f n ðxÞ ¼ p n ðx; a j qÞ satisfy p n ðx; a j qÞ ¼ ðD q f nþ1 ÞðxÞ ½n þ 1 À r n ðD q f n ÞðxÞ ½n ; where r n ¼ aq n ðq n À 1Þ; ð16Þ
we deduce that ðu ðaÞ ; u ðaÞ Þ is a q-coherent pair of linear functionals.
Definition 11. Let fP n g n be an MOPS associated with the functional u. The sequence of linear functionals fa n g n defined by ha n ; P m ðxÞi ¼ d nm , n; m P 0, is called the dual basis of fP n g n .
In fact,
An immediate consequence of the above equation can be stated as follows.
Proposition 3. Let fP n g n be an MOPS associated with the linear functional u and let fQ n g n as in (11). If we denote by fa n g n and f a a n g n the corresponding dual bases, then D q a a n ¼ À½n þ 1a nþ1 .
Proposition 4. Let ðu 0 ; u 1 Þ be a q-coherent pair and let fa ð0Þ n g n and fa ð1Þ n g n be the dual bases of u 0 and u 1 , respectively. If we denote by f a a ð0Þ n g n the dual basis corresponding to fQ n g n defined in (11), then we have
Proof. Since fa ð1Þ n g n is a basis of P 0 we can write a a
m ; where
and then (18) holds. Applying the D q operator to (18) and using Proposition 3, Eq. (19) is obtained. Ã
We conclude this section proving that if ðu 0 ; u 1 Þ is a q-coherent pair of linear functionals both u 0 and u 1 are q-semiclassical linear functionals. Theorem 1. Let ðu 0 ; u 1 Þ be a q-coherent pair of linear functionals and let fP n g n , fT n g n be the corresponding MOPS associated with u 0 and u 1 , respectively. Then, (i) The functional u 1 is a q-semiclassical linear functional of class at most 1. That is, there exist two polynomials / 1 and w 1 of degree at most 3 and 2, respectively, such that
Their explicit expressions are 
(ii) There exist polynomials A 3 and B 2 of degree at most 3 and 2, respectively, such that 
(iii) The functional u 0 is a q-semiclassical linear functional of class at most 6 since it verifies the distributional equation 
are polynomials of degree at most 8 and 7, respectively.
Proof. Let us write (19) using (17)
For n ¼ 0 and n ¼ 1, Eq. (30) can be written Hence, we obtain
which coincides with (20) .
(ii) Eliminating D q u 1 in the system (31) we obtain A 3 ðxÞu 0 ¼ B 2 ðxÞu 1 , where polynomials A 3 and B 2 are given in (25) and (26), respectively.
(iii) Finally, by using (9) appropriately we have
where by using again (24) we get the result. Ã
General problem of q-coherence
In Theorem 1 we have proved that if ðu 0 ; u 1 Þ is a q-coherent pair of linear functionals, then both u 0 , u 1 are q-semiclassical functionals of class at most 6 and 1, respectively. The main goal of this section is to prove that if ðu 0 ; u 1 Þ is a q-coherent pair of linear functionals, then at least one of the functionals u 0 , u 1 has to be a q-classical functional. In order to give a scheme of the proof let us denote by n and g the zeros of the polynomial B 2 defined in (26). The proof of this statement will consist in three steps. In the first one, we prove that if g ¼ qn, u 0 must be a q-classical linear functional (Theorem 2). In the second step we prove that if n 6 ¼ g and g 6 ¼ qn, then u 1 must be a q-classical linear functional (Theorem 3). Finally, as a remark, we study the case n ¼ g.
g n and fT n g n the corresponding MOPS associated with u 0 and u 1 , respectively. Let c n be the polynomials defined in (23 with w 1 given in (22) .
Proof. Using (24), (30) and (9) we obtain
From Theorem 1 the functional u 1 verifies Eq. (20) . Using (9) and (25) it follows that
and then (32) holds. Ã Theorem 2. Let ðu 0 ; u 1 Þ be a q-coherent pair of linear functionals. Let n and g be the zeros of the polynomial B 2 defined in (26). Suppose that g ¼ qn, i.e.,
Then, (i) The functional e u u ¼ ðx À nÞu 1 is a q-classical linear functional and
(ii) The functional u 0 is a q-classical linear functional and
for some polynomial e w w 0 with degð e w w 0 Þ ¼ 1.
Proof Let us define e u u ¼ ðx À nÞu 1 . From (20) and the definition of polynomials e / / and e w w, it follows that e u u satisfies Eq. (36). In Theorem 1 we have proved that degð/ 1 Þ 6 3, so degð e / /Þ 6 2. Since degðw 1 Þ 6 2, we obtain that degð e w wÞ 6 1. If we prove that e w w cannot be a constant polynomial, then we deduce part (i) of the Theorem. In order to do it we distinguish two situations: 1. If e w w is a non-zero constant m ( e w wðxÞ m), then
Hence T 1 ðxÞ ¼ x À n. Since c 1 is defined by
then c 1 ðnÞ 6 ¼ 0 and this contradicts that c 1 ðnÞ ¼ 0. 2. Suppose that e w w 0. From (6) we get
¼ h e w wðxÞe u u; x n i ¼ 0:
So, h/ 1 ðxÞu 1 ; pðxÞi ¼ 0 for every p 2 P, and then u 1 should not be a quasidefinite linear functional. Hence e w w 6 0. From the above situations we conclude that degð e w wÞ ¼ 1. Multiplying both sides of the above expression by ðx À qnÞ À1 , and using (4) we obtain
Applying again (4) we get
if we normalize in a convenient way the linear functionals u 0 and u 1 .
(ii) By applying the operator D q to both sides of the above equality we obtain then degð e w w 0 Þ ¼ 1 and (38) holds. Ã In order to prove the behaviour in the other situations we need some previous lemmas. Lemma 1. Let ðu 0 ; u 1 Þ be a q-coherent pair of linear functionals and A 3 and B 2 the polynomials defined in (25) and (26), respectively. Suppose that n is a zero of B 2 such that A 3 ðnÞ 6 ¼ 0. Then, there exists a non-zero parameter k independent of n such that c n ðq À1 nÞ þ kðD q c n Þðq À1 nÞ ¼ 0 for all n P 1: then from Eq. (32) in x ¼ n our result holds for every n P 1. Ã Lemma 2. Suppose that there exist parameters n 1 , n 2 , k 1 6 ¼ 0, and k 2 6 ¼ 0 such that
Proof. From the definition of c n in (23), Eqs. (41) and (42) can be written
Let us denote
Then for each n P 1 and for j ¼ 1; 2 we can write
Observe that
From (43) it follows that h ðjÞ n ðn j Þ 6 ¼ 0 for all n P 0 and we obtain i.e., h
n ðn 2 Þ for n P 1 or, equivalently,
So from the initial problem of characterizing n 1 , n 2 , k 1 , and k 2 such that (41) and (42) hold simultaneously, we arrive at a new problem: determine n 1 , n 2 , k 1 and k 2 such that (44) holds. In order to find the solutions of problem (44), we study a more general one: find all l, m, d and g such that
Assume that fT n g n satisfies the three-term recurrence relation
Then, applying the D q operator we obtain
Using (46) and (47) a new equation is obtained:
Let us repeat the process from (45) (48), but starting with Eq. (48) instead of (45). If we do so, we obtain a new equation which should be verified. Finally, mimicking the process starting with this new last equation we find an homogeneous system of four linear equations with variables T n ðn 1 Þ, T n ðn 2 Þ, ðD q T n Þðn 1 Þ and ðD q T n Þðn 2 Þ. The determinant of the matrix of coefficients is
Then, we need to study the solutions of this linear system, depending on the value of (49). If the determinant (49) is different of zero, then the solution of the linear system is
Hence it should be
but this contradicts that fT n g n is an MOPS.
Now we discuss what happens when the determinant (49) is equal to zero. Because of the hypothesis of this lemma only two situations can appear: 1. If n 1 ¼ n 2 , it is trivial to check that k 1 ¼ k 2 and then the result holds.
If
and from the definition of the q-difference operator we get T n ðqn i Þ ¼ 0 for every n P 3; which is not possible since fT n g n is an MOPS.
Lemma 3. Let A 3 , B 2 and c n be the polynomials defined in (25), (26) and (23), respectively. Suppose that B 2 has not a double zero and that no zero of B 2 is a root of ðD q B 2 ÞðxÞ ¼ 0. Then, there exists a parameter n such that B 2 ðnÞ ¼ A 3 ðnÞ ¼ 0. Furthermore, we have c 1 ðnÞ 6 ¼ 0, c 1 ðq À1 nÞ 6 ¼ 0 and pðnÞ ¼ 0.
Proof. Let us denote n 1 and n 2 the zeros of B 2 . If both n i (i ¼ 1; 2) are not zeros of A 3 , we can apply Lemma 1 to obtain two constants k 1 6 ¼ 0 and k 2 6 ¼ 0 such that
for all n P 1. Using Lemma 2 we get k 1 ¼ k 2 as well as n 1 ¼ n 2 in contradiction with the hypothesis of Lemma. Let us denote n the common zero of From (32) putting n ¼ 1 and x ¼ n we get pðnÞ ¼ 0.
Theorem 3. Let ðu 0 ; u 1 Þ be a q-coherent pair of linear functionals. Suppose that B 2 defined in (26) has not a double zero and also that no zero of B 2 is a root of ðD q B 2 ÞðxÞ ¼ 0. Then, (i) there exist a parameter n and polynomials e A A, p 1 with degð e A AÞ 6 2 and degðp 1 Þ 6 1 such that
where degð e w w 1 Þ ¼ 1.
Proof. (i) Let us denote n 1 and n 2 the zeros of B 2 . Using Lemma 3, at least one of them is also a zero of A 3 . Suppose that A 3 ðn 1 Þ ¼ 0. Using again Lemma 3 we obtain that pðn 1 Þ ¼ 0. Define
Then we can divide both members of (32) by x À n 1 and we obtain ½n P n ðxÞ p n e B BðxÞ ¼ e A AðxÞðD q c n Þðq À1 xÞ þ c n ðq À1 xÞp 1 ðxÞ for every n P 1:
From (31), we get
and thus, using (53), (54) and (24) e
if we normalize properly the linear functionals u 0 and u 1 , which was to be proved. Furthermore, from (55) and (57) it yields
Hence from (56) and (30) we deduce for n P 1 ð e A AðxÞðD q c n Þðq À1 xÞ þ c n ðq À1 xÞp 1 ðxÞÞu 0
¼ n e B BðxÞ P n ðxÞ p n u 0 ¼ e B BðxÞ ðD q c n Þðq
i.e.,
From (58) and (59) we have
Mc n ðq À1 xÞ ¼ 0 for every n P 1:
Since c 1 ðq À1 n 1 Þ 6 ¼ 0 we obtain M ¼ 0 and this proves (51). (ii) From the definition of e A A we have e A Aðn 2 Þ ¼ 0 and then, using Lemma 3 it follows that p 1 ðn 2 Þ ¼ 0, so part (ii) of the theorem is proved.
(iii) Finally, using (56) with n ¼ 1 
From (50) and (60) 
w w 1 Þ 6 1. As in Theorem 2, we use that u 1 is quasi-definite to conclude degð e w w 1 Þ ¼ 1, i.e., u 1 is a q-classical linear functional. Ã Remark 1. If B 2 has a double zero n, from (39) we have
Since the sequence fQ n g n defined in (11) is orthogonal with respect to the linear functional / 0 u 0 (see Proposition 2), it is convenient to write (18) for n ¼ 0 using (17) and the definition of c 1 in (23) as
We can now use the definition of / 0 given in (28) as well as (24) in order to obtain
Since u 1 is a quasi-definite linear functional it follows that
When x ¼ n, the above expression can be written according to (61) and B 2 ðnÞ ¼ 0, so n must be 0 and Theorem 2 can be applied in order to obtain that u 0 is a q-classical linear functional.
Examples
In Section 5 we have proved that if ðu 0 ; u 1 Þ is a q-coherent pair of linear functionals, at least one of them has to be a q-classical linear functional. In this section we give the coherent pairs of positive-definite linear functionals when one of the functionals is the little q-Jacobi linear functional u 
where the q-shifted factorials ðc; qÞ k are defined in (15) and when one of the linear forms is the little q-Laguerre/Wall linear functional u ðaÞ given in (14) . Concerning notations, let ðu 0 ; u 1 Þ be a coherent pair of linear functionals and let B 2 be the polynomial defined in (26) with zeros n and g. These zeros can be complex, but in the computations below we shall assume they are real for the sake of simplicity. From the study done in the previous section, at least one of the functionals has to be a q-classical linear functional. More concretely, if g ¼ qn, then u 0 is a q-classical linear functional and if g 6 ¼ qn and g 6 ¼ n, then u 1 is a q-classical linear functional.
Little q-Jacobi linear functional
Let u ða;bÞ be the little q-Jacobi linear functional defined in (64). Let us consider a ¼ q a , b ¼ q b with a; b > À1. In this situation the little q-Jacobi linear functional will be denoted by u ðq a ;q b Þ v ða;bÞ . 
Let us prove that ðv ða;bÞ ; u 1 Þ is a q-coherent pair of linear functionals. If we denote fp n ðx; q a ; q b j qÞg n the MOPS of little q-Jacobi associated with v ða;bÞ and fT n g n the MOPS with respect to u 1 , we have
if 0 6 k 6 n À 2. Hence, for n P 1 with the notation p n ðx; q a ; q b j qÞ p n ðxÞ we get
where the last equality is a consequence of Using (68) and the above equation we get
To check that ðu 0 ; v ða;bÞ Þ defines a q-coherent pair we compute
Thus, we have p nþ1 ðx; q aÀ1 ; q bÀ1 j qÞ ¼ P nþ1 ðxÞ À r n P n ðxÞ; n P 1:
Applying the D q -operator to the above relation and using (67) we obtain p n ðx; q a ; q b j qÞ ¼ ðD q P nþ1 ÞðxÞ ½n þ 1 À q n À 1 q nþ1 À 1 r n ðD q P n ÞðxÞ ½n ; n P 1: 
The limit transitions
In [10] , Meijer proved that if ðu 0 ; u 1 Þ is a coherent pair of linear functionals (2), then at least one of the functionals has to be a classical continuous one, i.e., Hermite, Laguerre or Jacobi linear functional. He gave the classification of coherent pairs of linear functionals which can be represented by distribution functions. In this section, limit transitions from little q-Jacobi linear functional to Jacobi linear functional and from little q-Laguerre linear functional to Laguerre linear functional are obtained. From Sections 5 and 6 and using these limit relations we recover the classification of all coherent pairs of positive definite linear functionals in case of Jacobi and Laguerre linear functionals. Therefore, as stated in [1, p. 13] and [10, p. 333] , there exists no coherent pair of linear functionals if one of them is the Hermite linear functional. Thus, we recover the classification of all positive definite linear functionals given in [10] .
Let us consider the little q-Jacobi MOPS fp n ðx; q a ; q b j qÞg n . 
If we take the limit when q " 1 in (10) we obtain Let us consider p n ðx; q a j qÞ the little q-Laguerre/Wall MOPS with parameter q a . The polynomials p n ðð1 À qÞx; q a j qÞ are orthogonal with respect to a linear functional u q which satisfies an equation of type (10) with /ðxÞ ¼ q a x; wðxÞ ¼ À1 þ q 1þa þ ð1 À qÞx ðq À 1Þq : ð77Þ
If we take the limit when q " 1 in (10) we obtain Remark. Finally, let us mention that if we change the q-difference operator by a difference operator on non-uniform lattices [24] , we guess that an extension of this theory could be done.
